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The relationship of dass size to scholastic outcomes has been the subject of 
scientific Inquiry for at least the last 80 years. Since the publication of ^ Naften 81 Risk 
In 1983. the quality of public education In America has received Increased scrutiny and 
political attention, and the dass size argument has been brought to the forefront again. 
Many states have recently considered reducing dass size as part ot school Improvement 
programs. 

Few teachers disagree with this latest educational reform. The largest 
professional assodatlon. the Nattonal Education Association, has been lobbying for years 
for an even greater reduction: The Association urges its afnuates to seek an optimum 
class size of 15 students' (NEA.1986). Proponents of smaller classes usually cite the 
worit of Glass and Smith (1978). because H provided the firet sclenti:k: evidence 
indicating that higher achievement can be expected in smaller classes. 

While Glass and Smith (1978) sought to settle the class size Issue, their work 
has caused a sharp Increase in dass size research, and strong criticism of their work 
can be found In the educattonai literature (ERS.1980; Tomllnson. 1988; Slavln. 
1988). While educational researchers carry on tofty discourses In prestigfous 
journals, the publfo continues to wonder about the Importance of the relationship of 
dass size to achievement. So do legislators, governors, and admlnlstratore. 

What do teachers and students do In dass that makes the number of pupRs so 
important? Do teachers do things differently In smaller classes that result m increased 
educational outcomes? CouM Improved classroom management work as well as 
mandating smaller classes? Does reducing dass size from 25 to 10 students per teacher 
have the same effect redudng dass size from 40 to 25 students/teacher? Educators are 
often trapped between several sets of contradfotory research findings, or worse, are 
faced witii a set of incondusive results when mey had hoped to find data that oouU be 
used as the basis for policy dedstons. School boards and administrators need answers to 
these and ottier questions before polfoy can be formulrted. This paper was designed to 
review the existing research and to help clarify this complicated Issue for Maine's 
poifoymakers and practittoners. 
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The Research Evidence 

Coleman (1966) reported that student-teacher ratios were not related to 
achievement for any group under any condition. Many people familiar with Coleman's 
work are not surprised by this finding, for this is the same researcher who stated that a 
student's at>ility was the only important predictor of achievement (Coleman. 1966). A 
problem with the majority of the class size-achievement research is the failure to 
control for many other important factors. To examine any achievement question without 
controlling for ability or prior achievement, socioeconon^^ic status, or several other 
predictor variables is misleading. We do not live in a two-dimensional wor'd. and class 
size is only one of many factors related to academic achievement. This paper reports on 
only those studies that have controlled for other independent variables, either 
experimentally or statistically. 

The NEA's desired optimum class size of 15 is the dass size that first provides a 
statistically defensible gain in achievement according to Glass and Smith (1978). They 
used a statistical technique called ii^<)ta-anatysis to elicit 9 general oonclusion from the 
conflicting reports. Meta-analysis enables researchers to quantify and combine the 
findings of many related studies. An "effect-size" is calculated for each comparison 
between dass size and achievement (in this cas^, and then these effect-sizes are 
statistically combined to produce a general result (for a more detailed explanation of 
meta-analysis see Glass, 1978). 

Glass and Smith examined 80 studies which yielded 725 comparisons between 
class size and achievement. On the average, the difference in achievement between the 
smaller and larger classes favored the smaller dasses by about one-tenth of a standard 
deviation. Overall, approximately 60% of the comparisons favored smaller dasses, 
while 40% showed achievement gains in the larger classes. Without meta-analysis, the 
review by Glass bind Smith would leave us just as confused as before. But, the studies 
favoring smaller classes produced a stronger inverse relationship between dass size and 
achievement than the direct relationships yielded by studies supporting large dasses. In 
this instance we would exped the overall relationship to be inverse (in the direction of 
smaller dasses), which is what Glass and Smith reported. The regression curve fitted to 
their distribution of effed sizes Is the graph that is most often foimd in documents 
discussing the dass size Issue (see Figure 1). 

The results presented by Glass and Smith were widely accepted by teachers, 
probably because it was the condusion that was intuitivety expeded. But. Glass and 
Smith's results have been severely criticized, originally by the Educational Research 
Service (1960a) and later by Tomlinson (1988) and Slavin (1988). Glass answered 
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much of the original (ERS, 1980a) criticism in a follow-up Phi Delta Kappan article 
(Glass.l^SO). which was poorly rebutted by the ERS (1980b). Glass's strongest point 
was that although the body of research evidence contains mixed findings, it does not mean 
that we should refuse to try to condude anything from ail of these efforts. Hedges and 
Stock (1983) provided the most useful critidsm of Glass and Smith's work. They 
criticized the statistical methods used by Glass and Smith and then re-anaiyzed the data 
using new sampling distributtons developed by Hedges (1981). The improved meta- 
analysis technkiue dki not greatly change the results of the original work by Glass and 
Smith. Glass and Smith (1978) mn also criticized for only using the 14 most well- 
oontroned studies to produce their now-famous graph (ERS. 1980). Glass answered 
this criticism by stating that the 14 most well-controlled studies agreed with their 
general findings, but to fit a regression carve that wUI have policy impHcationa. they 
wanted to use the data in which they feK the most confidence (Glass, 1980). Having 
spent a great deal of time sifting through volumes of pooriy combed or poorty reported 
class size/achievement studies, we can understand Glass and Smith's rekidance to 
incorporate these more flawed data into their graph. For practical purpoees wa should 
took at the graph usin*) a realistic range (15-35 students) for class size over the 
complete distribution of percentile ranks (see Figure 2). It is stW apparent that 
smaller classes tend to predict higher achievement, although this graph does not contain 
the same shock value as the original. The key point is that smaller dass sizes correlate 
with increased achievement, they do not 'cause' achievement gains. 

An exuemely thorough study conducted by Laikin and Keeves (1984) in 
Australia helps to explain the relattonship of several important predtetor variables, 
including dass size, to a final achievement measure in math and science. Lartdn and 
Keeves also realized that the present literature was Incondush/e. due in large part to the 
lack of well-'controlledi studies. Their feeling from the literature was that the 
advantages of small classes are restrided to those students who are the most vulnerable, 
parttodar'v the very young oi those of tow ability (Laritin and Keeves. 1984). Their 
data were derived from the Educatkmal Environment and Student Achievement study 
focusing on Year 7 students in the AusuaHan Capital Territory (Keeves. 1972). They 
used multiple regression and path-analysis techniques to test the infkience of several 
independent variables in a theoretical model The advantage of thto method Is that the 
effect of each independent variable on the outcome measure can be calcuiatod while 
statistteaHy controlling tor the efl^ of all of the other predictors In the model. In this 
case. It alowed Uvkin and Keeves to examine the effect of dass size on achievement. 
whHe hoMing many other important fadors constant. 



Figure 1.— Relationship Between Achievement and Class Size (Data Integrated Across 
Approximately lOO^Comparisons From Studies Exercising Good Experimental Control). 




Figure 2. Modified Glass and Smith graph. 
100 I 1 1 
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Larkin and Keeves (1984) described their variables as either belonQing to a 
structural or a process dimension. Class size, teacher training and experience, student 
socioeconomic status (SES). and amount of time each student spends on homework, are 
structural variables. Process factors are centered around the various types of 
interactk>ns that occur between the teacher and the student In a Qhnn classroom. Larkin 
and Keeves' (1984) initial oorrelatton between achievement and dass size was posHive. 
which contradicted the meta-analysis of Glass and Smith (1978). One way of explaMng 
this outcome was that SES was also positively correlated with dass size. Indteating that, 
for the most part, more able students were being placed In larger classes. These simple 
correlations, while Interesting, do not explain the Interaction of the various factors. 

In light of Glass and SmHh's study (1978) the resuHs of Uridn and Keeves 
(1984) are surprising, it appears that after controlling for the presence of prior 
achievement. SES. classroom practices, student attitudes, and other independent 
measures, larger classes showed enhanced achievement levels. On the average students 
in larger classes also experienced greater educattonal and oocupattonai aspiratk>ns. and 
these enhanced aspiratkms contributed to the higher average achievement. Whie these 
results may seem shocking at first, they can be pamally explained by the fincflng that 
classroom practices dkl not vary greatly with dass size. Teachers do not often have the 
training necessary to expk>it the opportunities presented by smaller classes (Shapeon. 
et al.. 1980). Laritin and Keeves (1984) reached similar conclusions In their study. 

Even if teachers were not using different InstructkMtai strategies In the smaller 
dasses. how can we explain the achievement gains in the larger classes? In the larger 
dasses the mean achievement did increase, but ttte dK^ergenoe In the scores between the 
higher ability and tower ability students also Increased. The smaller dasses produced 
more equal educattonal outcomes, but a k)wer average achievement. Because regresston 
analysis Is based on the variability In a certain group of scores, the Increased 
variability in the larger classes helps to strengthen the regresskm soeffteient. There 
may also be some types of student-student interactions occurring m the larger dasses 
(possibly Increased competition) that are related to the enhanced aspirational and 
achievement outcomes {laMn and Keeves. 1984). 

Although L^ln and Keeves (1984) reported that, in general, classroom 
pradk»s were not altered as dass size decreased, their study uncovered some 
in'eresting attitudinai relattonsnips. Among the strongest predictors for 'positive 
attitudes in math and science were the amount of posithre support, time spent on 
homeworit. the amount of laughter, and the number of Invitattons fbr students to 
parttelpate or inquire. They found that time spent on nurthematlcs. time spent on. 
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writing, number of invitations for students to participate, inquiry into academic work, 
and consideration of work habits all predicted enhanced achievement. Most people 
familiar with education will have no trouble interring that, with the proper teacher 
training, methods enhancing school attitudes and achievement will be easier to introduce 
In smaller classes. 

In another Australian study. Bourke (1986) proposed a model to help explain the 
relattonship between class size, teaching practk»s, and student achievement. In this 
path-analysis model, school size, SES, student ability, and teacher experience were the 
exogenous (controlled) variables. When this path-analysis was run without teaching 
practices in the equation, the data indk^ted that reduced dass sizes tend to predk:t 
increased achievement, supporting Glass and Smith (1978). With the complete model in 
use, including teaching practices, class size dkJ not have any notk»able effect upon 
achievement, but reduced dass size strongly influenced more supportive teaching 
practices. The increased use of effective teaching practtees was a signiffcant predtetor of 
achievement, second only in importance to student ability. 

Two of the general classroom processes that Glass and his ooReagues (Glass, et 
al., 196?) felt wouM be potentially important were the rate of student engagement and 
indivkJualizatk>n practices, but these were not found to have any significant effect on 
achievement in Bourke's (1986) work. However, Bourke dkl report that students in 
smaller classes were given more homework and had higher achievement. Homework has 
been shown by other researchers to be correlated with higher achievement (Keith, 
1982; Shanahan and Walberg, 1985). Bourke (1986) also found that greater attention 
given students through questtoning helped to increase educatkmal achievement. 

Mier (1984) focused her literature and poltoy review on the way in whk:h class 
size influenced writing instruction and achievement. Class environment is a key 
element in both pre-writing discusston and peer editing of earlier drafts. Teacher- 
student contact helps students to understand that writing is an interactive process. 
When class size becomes too large, this type of interactton is diffkuilt or impossible 
(IMier,1984). Research suggests that in order to become better writers, students must 
write more often and at greater length then they do now (Mier, 1984). 

Most teachers meet with five classes daily with 23 or more students in each 
dass. If they assign one writing assignment to each student per week, then the 
insUuctor will spend a minimum of 20 hours per week correcting papers. Mier infers 
that lowering dass size shouM increase students writing achievement. In light of the 
dose functional relationship between dass size, worktoad, and writing instrudton. As a 
result of this research, the Nattonal Coundl of Teachers of English has recommended that 
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secondary-level English teachers have no more than 4 classes per term with 25 or 
fewer students per dass. For elementary teachers involved with writing instruction, 
the oowcil recommends that classes should not exceed 25 students (Mier, 1984). 

Implications 

Teachers comnf)only see class size as a l^ey indicator of the quality of the work 
environment, which in turn influences job satisfaction and perceptions of job 
effectiveness. In a 1969 NEA survey, teachers ranlted class size as their second largest 
source of problems, and the Queensland Teachers Union found that class size did affect 
workload and, consequently *eacher job satisfactton (L^vkin and Keeves, 1984). 
Shapson, et al. (1980) also found that teachers believe that their experiences in 
smaller classes are better. These results seem obvious. If teachers are asked if they feel 
better about small or large classes, the majority wiU likely choose smaller classes. 
However, in one study where three teacher efficacy measures were correlated with dass 
size, no clear pattern emerged (Fink, 1988). It appears that teachers who are positive 
about being teachers will be so whether or not they are in small or large classes. 

We are not trying to discount teachers' feeling about dais siza; we do not doubt 
that teachers prefer to work in smaller dasses where they feel that they have more 
management control. But the questton remains, will the majority of teachers change 
from the iecturo style to teaching methods that can take advantage of reduced class sizes 
(Tomlinson, 1988)? Urkin and Keeves (1984) reported that many teachers failed to 
exploit the alleged opportunities available in smaller dasses. It seems tha: only 
redudng dafiS size does not necessarily result in dramatk: changes in teacher behavtor. 
They found that the teacher's own style is a more important determinant of classroom 
adivities than dass size (UrkIn and Keeves, 1984). As menttoned prevk)usly, Bourke 
(1986) found that certain teacher behaviors related to achievemept were easier to 
implement in smaller dasses. The results of Bourke's study and othfc'rs (Shapson, et al., 
1980; Tomiinson, 1988; Mier, 1984) indtoate that emphasis shoukJ be placed on 
providing teachers with training in instrudional strategies most appropriate for a 
variety of dass sizes. 

W}iaf«rinfl*Mfllnft«tiind? 

Maine has one of the lowest average puplMeacher ratios in the nation (see Table 
1). with a ratio of approximately 15.5 pupils for each teacher (Tomlin8on,l988). A 
pupil-leacher ratio that is based on the total number of students divMed by the total 
number of instrudional personnel in that same entity (school, school distrid, state) 
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produces an under-estimate because many instructional specialists are responsible for 
very few students. The more realistic figure of pupils per class is probably t^etween 
20-25 students in most, if not all, Maine schools. Maine is one of approximately 20 
states that has adopted a maximum allowable dass size ratio, with a 25:1 student- 
teacher ratio permitted in grades K-8, and 30:1 in grades 9-12 (Tomlinson 1988, 
M.R.S.A. Chap. 125, undateti). 

How much more do we need toreduce the size of our classes and can we afford to 
go mjch lower? Glass and Smith (1978) feel that while smaH dass sIza is a desirable 
and effect^^e pedagogic device, minor changes in the sizes of classes which commonly 
occur, do not produce significant effects. Using Glass and Smith's (1978) graph (see 
Figure 1), decreasing class size from 25 to 20 (Supils would produce an increase in 
achievement by approximately two percentile ranks and decreasing dass size from 25 to 
15 students per dass would likely result in an achievement increase of 6 percentile 
ranks. The costs that would accompany a 40% reductton in dass size wouU be 
enormous, money that could likely be spent on more effedive educattonal reforms. 

Until the recent NEA push for 15 students per dass, most educattonal 
researchers and teacher groups woukJ have been happy with the present state of affairs. 
The N.Y. Teacher's Assodatton in 1959 conduded that smaHer dasses wouM altow 
teachers to emptoy better teaching practices. They suggested an optimum dass size of 
25:1 (Tomlinson, 1988). As a matter of fart The PRIME TIME PROJECT in IndUma has 
reported noticeable improvement in achievement by towering their dass size from 
approximately 24 students to almost 19 per class. After controlling for IQ and matching 
control and experimental groups as carefully as possible, the PRIME TIME PROJECT 
reported statistically significant gains in achievement in the elementary grades (Swan, 
et al., 1985). We are already dose to the 19:1 ratio here in Maine. 

In an Meal worki, every educator wouM desire small dasses. Instead of fixing 
absolute numbers for every type of dass, our efforts might prove more effective if we 
tried to lower class size in those subjeds where high teacher - pupU contact rates are 
important and where there is a relatively high workfoad. Classes sudi as writing, 
foreign language instrudion, art, and science laboratories woukJ likely benefit from 
smaller classes, white the numbers in ledure type courses with high achieving students 
might be altowed to creep up. implementing a flexible dass size policy may be a 
pditically difftoult task fo accomplish. The research does not appear to support the cost 
associated with an aaoss-the-board redudton to 15 pupils per class. SmaHer 
investments in other Gducattonai strategies may yield similar or greater achievement 
gains. 
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38.4 
28.6 

35.2 

33.7 

43.1 

44.4 

35.5 

(6/) 

41.6 

35.6 

36.5 

34.0 

43.1 



736 
6.719 I 
3.498 
43.824 
5.U0 
^464 

678 

954 
7.920 

6.012 
572 
1.239 
6.046 
4.593 
2.692 
3.936 
6.855 
7.059 
2,733 

4.560 
9.881 
27.795 
6.248 
2.786 
4.843 
676 
3.070 
564 
1.255 

19.669 
1.812 

33.393 
5.424 
1.065 

15,766 
3.395 
3.677 

16.825 
1.313 

4.716 
1.167 
4.9U 
23.052 
1.908 
(6/> 
5.000 
5.302 
3.501 
5.146 
956 



XT 
7.5 
12.0 
7.5 
11.4 
9.3 
6.3 
8.3 
8.0 
4.5 

7.2 
3.6 
7.7 
3.3 
4.4 
5.1 
8.3 
10.1 
8.0 
11.9 

6.3 
9.7 
16.2 
8.9 
6.8 
5.3 
5.4 
9.7 
6.1 
6.6 

14.1 
6.3 

10.5 
5.2 
7.8 
8.6 
5.2 
8.3 
9.5 
9.2 

7.6 
8.5 
6.1 
6.2 
6.3 
(6/) 
4.6 
8.0 
8.4 
6.5 
6.7 
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